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Abstract— In this paper we obtain at least 61 new singly even 
(Type I) binary [72,36,12] self-dual codes as a quasi-cyclic codes 
with m=2 (tailbitting convolutional codes) and at least 13 new 
doubly even (Type II) binary [72,36,12] self-dual codes by 
replacing the first row in each circulant in a double circulant 
code by "all ones" and "all zeros" vectors respectively. 
Keywords—convolutional encoding, quasi-cyclic codes, weight 
enumerator, double circulant 
I.  INTRODUCTION  
A linear binary code  , ,C n k d is a subspace of 2nF  of 
dimension k . The 2F  is a field of two elements: 1,0, where 
the summation is a logical XOR and multiplication is a logical 
AND. The 2
nF  is n-tuple of 2F . The codeword weight d  is a 
minimal number of non-zero component in any codeword of 
code C . The quasi-cyclic code is a code for which every cyclic 
shift of a codeword by m  symbols yields another valid 
codeword, where 1m  . The quasi-cyclic code of 1R m  
consists of m  circulants. A circulant is a square matrix where 
the next row is obtained by one element cyclically shifting to 
the right the previous row. The cyclically shifting to the left 
will result an inverse circulant. The tailbitting convolutional 
code of 1 2R   is a quasi-cyclic code with 2m  , where the 
columns of the circulants are mixed to form a compact mixed 
polynomial string. The mixed polynomial string is a non-zero 
part of the generator matrix row. Self dual codes are a powerful 
class of codes. Self-dual code C  is a code with coding rate 
1 2R  , where the inner product of any two rows in a 
generator matrix G  gives 0. In other words: C C  , where 
C  is a dual code. All codeword's of binary self-dual code has 
even weight. If all codewords weights  0 mod 4  the code is 
called doubly even, if all codewords weights  2 mod 4  the 
code is called singly even. The code is called extremal if the 
minimum weight of the codeword meets the following bond: 
4 24 6d n     if  22 mod 24n   and 4 24 4d n     
otherwise. We refer the reader to [1] for details. 
Let us consider the convolutional codes and its taps are 
described by the polynomials of constraint length K  (Type 0A  
[2]). In this case the generator matrix is obtained for example 
by cyclically shift of the mixed polynomial string 
 0 0 1 1 1 1, , , , , , ,0,0, 0K Kp q p q p q    with step 2 or use 
another form of generator matrix |G P Q  , , where P and 
Q are circulants k k  with top row  0 1 1, , , ,0,0, 0Kp p p    
and  0 1 1, , , ,0,0, 0Kq q q    respectively. Note that the 
generator matrix produced by two circulants: the forward and 
the inverse with the same first row is a generator matrix of a 
self-dual code. The standard inner product between the first 
and second row in the first circulant will be: 
0 1 0 2 1 1k k ka x x x x x x x x       and in the inverse circulant 
the result will be 0 1 1 2 1 0inv k k ka x x x x x x x x     . The 
inva a  and the resulting sum will be 0 . This is true for any 
possible shifts. So, the polynomial pair 
1 0 1 2 1[ , , , , ]KP p p p p    and 2 1 2 0[ , , , ]K KP p p p    could 
be used for convolutional self-dual code generation. Further we 
will point out only the first polynomial. The second one will be 
obtained by inversing the first. 
When one circulant is an identity matrix I  the construction 
|G I F   is called pure double circulant [3]. The connection 
between quasi-cyclic and pure double circulant is established 
by theorem 1.3 from [2]. The code C generated by |G P Q   
can also be generated by |G I F  , where F  is a circulant, 
iff  ( ), 1 1kgcd p x x   . In such case the connection is 
       mod 1kq x p x f x x  . 
 The theorem 1.1 from [2] established that 
       | deg gcd , , 1krank P Q k p x q x x    in other 
words to avoid zero-weight codeword must satisfy 
    , , 1 1kgcd p x q x x   .  
The possible weight enumerators for singly even self-dual 
codes of length 72 are given in [5] as 
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and 
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The possible weight enumerator for doubly even self-dual 
codes of length 72 is given in [11] as 
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Our database of singly even [72, 36, 12] self-dual codes 
includes 1088 codes from [4-9]. 
Our database of doubly even [72, 36, 12] self-dual codes 
includes 429 codes from [5-12]. 
In [13] we find a new singly even [72,36,12] code with 
weight enumerator 72,1W  and parameters 483  , 0   and 
develop a new construction (Type 3A ) for doubly even self-
dual convolutional codes of length 0(mod 4)n  . Both based 
on quasi-cyclic codes with forward and reverse circulants with 
the same first row. The aim of this paper is to find a new codes 
through exhaustive search a good polynomial of any possible 
constraint length where the generators polynomials will be in 
the following form: 1 0 1 2 1[ , , , , ]KP p p p p    and 
2 1 2 0[ , , , ]K KP p p p   . 
II. CODE CONSTRUCTION 
Let us note, that 36 1x   has two divisors: 2 1x x   and 
1x  . For singly even codes (each polynomial has odd weight) 
we are able to satisfy theorem 1.3 from [2] and construct code 
which could be represented as pure double circulant i. e. 
 361( ), 1 1gcd P x x    and  362 ( ), 1 1gcd P x x   . It is not 
possible for doubly even codes where each polynomial has 
even weight. The minimal possible greatest common divisor 
for even weight polynomials will be 
 361( ), 1 1gcd P x x x    and  362 ( ), 1 1gcd P x x x    
because polynomial with even number of ones has divisor 
1x  . In such case we will use Type 3A  construction from [13] 
which includes the following. In the forward circulant we 
replace the first row with "all zeros" vector and in the reverse 
circulant we replace the first row with "all ones" vector. Then 
we verify this code by the full weight enumerator analysis. The 
obtained doubly even self-dual codes are not pure double 
circulants. All doubly even pure double circulants of length 72 
are listed in [10]. The replaced row is a linear combination of 
the other rows so the obtained code is a quasi-cyclic code with 
2m  . 
We provide the exhaustive search for polynomials that 
satisfy the given conditions.  
III. MAIN RESULT 
A. New singly even self-dual codes of length 72 
We have obtained 307 singly even self-dual codes with 
minimal weight codeword 12d  . The codes have the 83 
unique combinations of parameters  and  . The 215 codes 
are the codes with previously unknown values of ,  , the 61 
codes of them have unique parameters. The codes with 
previously unknown parameters (unique   and  ) and 
minimal possible constrained length of the generator 
polynomials are listed in the Table 1. All codes have weight 
enumerator 72,1W  . 
 
TABLE I.  SINGLY EVEN [72,36,12] CODES WITH NEW  AND   
 
N     
P K Number of 
ones 
 1   0 483 1111001011 10  7 
 2   0 330 11110110001 11  7 
 3   0 324 11110010011 11  7 
 4   0 294 111101001001 12  7 
 5  36 765 111100110001 12  7 
 6   0 285 111010001101 12  7 
 7   0 162 110101000111 12  7 
 8   0 171 110011100101 12  7 
 9   0 360 110010011011 12  7 
10   0 423 110001110011 12  7 
11  36 576 111110110101 12  9 
12  36 642 111011110011 12  9 
13  36 528 1110000110101 13  7 
14   0 288 1110000100111 13  7 
15   0 183 1101101010001 13  7 
16  36 630 1101011000101 13  7 
17   0 312 1101010011001 13  7 
18   0 396 1101001000111 13  7 
19   0 318 1101000010111 13  7 
20   0 177 1100100010111 13  7 
21   0 306 1111100011101 13  9 
22   0 405 1110010011111 13  9 
23   0 180 1101110011101 13  9 
24   0 393 1101100111101 13  9 
25   0 147 1101100101111 13  9 
26  36 492 1111101110111 13 11 
27   0 141 1111011011111 13 11 
28  36 519 1111010111111 13 11 
29   0 432 11010000110101 14  7 
30   0 204 11000101110001 14  7 
31  0  348 11000011011001 14  7 
32  0  114 11000010011011 14  7 
33 36  513 10111001100001 14  7 
34  0   87 11111001101001 14  9 
35 36  327 11101110100101 14  9 
36 36  369 11101101110001 14  9 
37  0  153 11100101001111 14  9 
 
N     
P K Number of 
ones 
38 72  825 11100001011111 14  9 
39 36  357 11011001010111 14  9 
40  0  276 11111011101011 14 11 
41  0  735 111100100010001 15  7 
42 36  201 111010100010001 15  7 
43  0   96 111000010110001 15  7 
44 36  438 110010101100001 15  7 
45  0  189 110001110000101 15  7 
46 36  465 101101101000001 15  7 
47  0  504 111111001010001 15  9 
48 36  498 111100110101001 15  9 
49  0  402 111100011001101 15  9 
50 36  363 111100001111001 15  9 
51  0  387 111011100101001 15  9 
52  0  351 111010101011001 15  9 
53  0  159 111001011110001 15  9 
54 36  537 111001001011101 15  9 
55  0  252 110111100010101 15  9 
56  0  333 110101100001111 15  9 
57  0  417 111111010011101 15 11 
58  0  240 1110001000011001 16  7 
59  0  195 1101010010001001 16  7 
60 36  783 1100010100110001 16  7 
61 36  531 1011001100010001 16  7 
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Fig. 1. The generator matrix G of self-dual tailbitting convolutional code 
for n=72, k=36, P=(1111001011)2 with 483, 0   . 
The mixed polynomial string (non-zero part of the first row) is 
q=[1,1,1 ,1,1,0,1,1,0,0,0,0 ,1,1,0,1,1,1,1 ,1] . The odd 
positions are occupied by [1,1,1,1 ,0,0,1,0,1,1]P   and the 
even positions are occupied by its inverse 
[1,1,0,1,0,0,1 ,1,1,1] . The obtained codes are the first 
known codes with 36   and   765, 576, 642, 528, 630, 
492, 519, 513, 327, 369, 357, 201, 438, 465, 498, 363, 537, 
783, 531; with 0   and   483, 330, 324, 294, 285, 162, 
171, 360, 423, 288, 183, 312, 396, 318, 177, 306, 405, 180, 
393, 147, 141, 432, 204, 348, 114, 87, 153, 276, 735, 96, 189, 
504, 402, 387, 351, 159, 252, 333, 417, 240, 195. 
B. New doubly even self-dual codes of length 72 
We have obtained 818 doubly even self-dual codes with 
minimal weight codeword 12d  . The codes have the 79 
unique   values. The 110 codes have the 13 new unique 
values of  . The codes with unique   and minimal possible 
constrained length of the generator polynomials are listed in the 
Table 2. All codes have weight enumerator 72W  . 
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 0 0 0 0 0 0  0 0 0 0 0 1 1 1 0 0 1 1 0  1 1 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 1 1 0 0 1 1 1 0 0 0 0 0 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1  1 0 0 1 1 1 0 0 0 0 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  1 1 1 0  1 1 0 0 1 1 1 0 0 0 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 1 1 1  0 1 1 0 0 1 1 1 0 0 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0  1 1 1 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 1 1 0 0 1 1 1 0 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 1 1 1 0 1 1 0 0 1 1 1 0 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  1 1 1 0 1 1 0 0 1 1 1 0 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 1  1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 1 1 1 0 1 1 0 0  1 1 1 0  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 1 1 0 0 1 1 1  0 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 1 1 1 0 1 1 0 0 1 1  1 0 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 1 1 1 0 1 1 0 0 1  1 1 0 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 1  1 1 0 0 1 1 0 1 1 1 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 1 1 1 0 1 1 0 0  1 1 1 0 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 1 1 1  0 1 1 0  0 1 1 1 0 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 0 1 1 1 0 1 1  0 0 1 1 1 0
 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 1 1 1 0 0 1 1 0 1 1 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 1 1 1 0 1  1 0 0 1 1 1
 1 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1 1  1 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0  1 1 0 0 1 1
 1 1 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0 1  1 1 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 1 1 1  0 1 1 0 0 1
 1 1 1 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1 1 0  1 1 1 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 1 1 0 0
 0 1 1 1 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 1 1 1 0 0 1 1  0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  1 1 0 1 1 0
 1 0 1 1 1 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0 1  0 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  1 1 1 0 1 1
 1 1 0 1 1 1  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0 0  1 0 0 1 1 1 0 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 1 1 1 0 1
 0 1 1 0 1 1  1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 0  1 1 0 0 1 1 1 0 0 0 0 0 0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 1 1 1 0
 0 0 1 1 0 1  1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1  0 1 1 0 0 1 1 1 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0  0 0 0 1 1 1
 1 0 0 1 1 0  1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1  1 0 1 1 0 0 1 1 1 0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 1 1
 1 1 0 0 1 1  0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1  1 1 0 1 1 0 0 1 1 1 0 0 0  0 0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 1
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Fig. 2. The generator matrix G of self-dual code for n=72, k=36, 
P=(11100110111)2 with 2424   . 
TABLE II.  DOUBLY EVEN [72,36,12] CODES WITH NEW   
 
N   
P K Number of 
ones 
1 -2424 11100110111 11 8 
2 -2784 11110001001 11 6 
3 -2712 10111010001 11 6 
4 -2580 111010111001 12 8 
5 -2832 1111100111011 13 10 
6 -2532 1111011101101 13 10 
7 -2964 1110010110101 13 8 
8 -3060 11100011111101 14 10 
9 -2988 11011111000001 14 8 
10 -2736 111000011110001 15 8 
11 -3048 111111110100001 15 10 
12 -2844 111110100011101 15 10 
13 -3132 110111110001101 15 10 
 
The obtained codes are the first known codes with   -2424, -
2784, -2712, -2580, -2832, -2532, -2964, -3060, -2988, -2736, -
3048, -2844, -3132. 
IV. CONCLUSION 
We have obtained at least 61 singly even self-dual [72,36,12] 
codes with new unique   and   parameters. All codes have 
weight enumerator 72,1W  . The obtained codes are the first 
known codes with 36   and   765, 576, 642, 528, 630, 
492, 519, 513, 327, 369, 357, 201, 438, 465, 498, 363, 537, 
783, 531; with 0   and   483, 330, 324, 294, 285, 162, 
171, 360, 423, 288, 183, 312, 396, 318, 177, 306, 405, 180, 
393, 147, 141, 432, 204, 348, 114, 87, 153, 276, 735, 96, 189, 
504, 402, 387, 351, 159, 252, 333, 417, 240, 195. It is notable 
that a number of different codes may have the same   and   
parameters. We list the obtained singly even [72,36,12] self-
dual codes with unique   and   and minimal constraint 
length of the generator polynomials in Appendix A Table IV. 
The string format is given below the table. We designate as 
known only the (36 441 14 7 2A4B) code. It is a same as the 
code D18 from [4]. 
We have obtained at least 13 doubly even self-dual [72,36,12] 
codes with new unique values of  . All codes have weight 
enumerator 72W  . The obtained codes are the first known codes 
with   -2424, -2784, -2712, -2580, -2832, -2532, -2964, -
3060, -2988, -2736, -3048, -2844, -3132. 
We list the obtained doubly even [72,36,12] self-dual codes 
with unique   parameter and minimal possible constraint 
length of the generator polynomials in Appendix A Table III. It 
is notable that the obtained codes are not pure or bordered 
double circulants but may have the same weight enumerator. 
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APPENDIX A 
TABLE III.  LIST OF OBTAINED DOUBLY EVEN [72,36,12] SELF-DUAL CODES WITH UNIQUE ALPHAS AND MINIMAL CONSTRAINT LENGTH* 
-2748 9 6 12F  -2580 12 8 9D7  -3756 13 8 147B -3084 14 8 3C2B 
-2820 9 6 1CB  -3624 12 8 AE7  -3180 13 8 1B2B -3564 14 8 2F0B 
-2544 10 8 3D7  -2976 12 8 E9B  -3192 13 6 109B -2940 14 8 3C53 
-3108 10 6 24F  -3552 12 8 CEB  -3372 13 6 10B3 -3300 15 8 509F 
-2856 10 6 2D3  -3000 12 8 F2B  -3228 13 6 111D -2652 15 8 5297 
-3588 11 8 4DF  -3492 12 6 84F  -3024 13 6 1075 -2736 15 8 4787 
-3336 11 8 65F  -2916 12 6 90F  -3384 14 10 25BF -3720 15 8 42BB 
-3120 11 8 5E7  -3324 12 6 897  -3288 14 10 29DF -3600 15 8 7253 
-2424 11 8 767  -2772 12 6 94B  -3432 14 10 336F -2904 15 8 7D03 
-2784 11 6 48F  -3036 12 6 8D3  -3312 14 10 2EAF -3048 15 10 42FF 
-3144 11 6 517  -3360 12 6 86D  -2676 14 10 39CF -3072 15 10 43BF 
-2928 11 6 43B  -3408 13 10 19BF -3012 14 10 2CF7 -2844 15 10 5C5F 
-3276 11 6 46B  -3708 13 10 1ADF -3060 14 10 2FC7 -3744 15 10 4DAF 
-2640 11 6 4CB  -3456 13 10 1D5F -3792 14 10 25FB -2892 15 10 7567 
-3468 11 6 4E3  -2832 13 10 1B9F -3480 14 10 27DB -3204 15 10 7E87 
-2712 11 6 45D  -2532 13 10 16EF -3396 14 8 223F -3132 15 10 58FB 
-2808 12 8 8BF  -2880 13 10 1AF7 -3420 14 8 283F -2868 16 8 85C7 
-3168 12 8 C5F  -3504 13 8 119F -3216 14 8 28E7 -3696 16 8 D28B 
-3444 12 8 8EF  -3348 13 8 12D7 -2988 14 8 20FB -3828 16 8 91D3 
-3156 12 8 C77  -2964 13 8 15A7 -3240 14 8 2D2B  
*The string format: Alpha, K, constraint length, number of ones, polynomial in hexadecimal form 
 
 
 
TABLE IV.  LIST OF OBTAINED SINGLY EVEN [72,36,12] SELF-DUAL CODES WITH UNIQUE GAMMA AND BETA AND MINIMAL CONSTRAINT LENGTH* 
0 483 10 7 34F  0 396 13 7 1C4B 0 375 14 7 2173 36 465 15 7 416D 
0 330 11 7 46F  0 318 13 7 1D0B 0 204 14 7 23A3 0 504 15 9 453F 
0 324 11 7 64F  0 267 13 7 1C33 0 348 14 7 26C3 36 498 15 9 4ACF 
0 258 11 7 58F  0 225 13 7 1B13 0 114 14 7 3643 0 402 15 9 598F 
0 339 11 7 747  0 177 13 7 1D13 36 513 14 7 219D 36 363 15 9 4F0F 
0 294 12 7 92F  0 231 13 7 15A3 0 273 14 7 2C2D 0 387 15 9 4A77 
36 765 12 7 8CF  0 210 13 9 195F 0 87 14 9 259F 0 351 15 9 4D57 
0 285 12 7 B17  0 228 13 9 1A5F 36 327 14 9 2977 0 291 15 9 7617 
0 162 12 7 E2B  0 306 13 9 171F 36 369 14 9 23B7 0 159 15 9 47A7 
0 357 12 7 B4B  0 249 13 9 166F 0 153 14 9 3CA7 36 537 15 9 5D27 
0 171 12 7 A73  0 243 13 9 1DA7 0 303 14 9 2EC7 0 252 15 9 547B 
0 360 12 7 D93  0 405 13 9 1F27 72 825 14 9 3E87 0 333 15 9 786B 
0 423 12 7 CE3  0 180 13 9 173B 0 261 14 9 2C7B 0 417 15 11 5CBF 
36 576 12 9 ADF  0 393 13 9 179B 36 357 14 9 3A9B 0 237 15 13 6EFF 
36 642 12 9 CF7  0 147 13 9 1E9B 0 321 14 9 3A73 0 240 16 7 9847 
0 234 13 7 10CF 36 492 13 11 1DDF 0 276 14 11 35DF 0 279 16 7 816B 
36 528 13 7 1587 0 141 13 11 1F6F 0 735 15 7 444F 0 195 16 7 912B 
0 288 13 7 1C87 36 519 13 11 1FAF 36 201 15 7 4457 36 783 16 7 8CA3 
0 183 13 7 115B 0 213 14 7 2A27 0 96 15 7 4687 0 297 16 7 E843 
36 630 13 7 146B 36 441 14 7 2A4B 36 438 15 7 4353 36 531 16 7 88CD 
0 312 13 7 132B 0 432 14 7 2B0B 0 189 15 7 50E3   
*The string format: Gamma, Beta, constraint length, number of ones, polynomial in hexadecimal form. 
